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CLAIMS 

What is claimed is: 

1. A selectively enabled clamp circuit for limiting 
voltage overshoot on an input/output (I/O) pin of an 
associated integrated circuit (IC) device, comprising: 

a single transistor connected between the I/O pin and 
ground potential and having a gate; and 

means for controlling the conductive state of the 
single transistor in response to an enable signal. 

2. The clamp circuit of Claim 1, wherein the means for 
controlling comprises a select circuit having an input 
terminal to receive the enable signal and having an output 
terminal coupled to the gate of the single transistor. 

3. The clamp circuit of Claim 2, wherein the select 
circuit turns on the single transistor to sink current from 
the I/O pin in response to an asserted state of the enable 
signal, and turns off the single transistor to disable the 
clamp circuit in response to a de-asserted state of the 
enable signal. 

4. The clamp circuit of Claim 3, wherein the enable 
signal is asserted when the IC device operates in a first 
system that requires the I/O pin to be clamped during a 
voltage overshoot condition and the enable signal is de- 
asserted when the IC device operates in a second system that 
requires the I/O pin to be tri-stated. 

5. The clamp circuit of Claim 1, wherein the means for 
controlling comprises: 

a voltage detection circuit coupled to the I/O pin, the 
voltage detection circuit having an output terminal coupled 
to the gate of the single transistor and having an input 
terminal ; and 

a voltage level shifter circuit having a power terminal 
connected to the I/O pin, an output terminal coupled to the 



14 



X-1530 US 



PATENT 



input terminal of the voltage detection circuit, and an input 
terminal to receive the enable signal. 

6. The clamp circuit of Claim 5, wherein the voltage 
detection circuit comprises: 

first and second PMOS transistors connected in series 
between the I/O pin and the output terminal of the voltage 
detection circuit, the first PMOS transistor having a gate 
coupled to the output terminal of the level shifter circuit/ 
and the second PMOS transistor having a gate coupled to a 
voltage supply of the IC device; and 

a resistor connected between the output terminal of the 
voltage detection circuit and ground potential. 

7. The clamp circuit of Claim 6, wherein the voltage 
detection circuit turns on the single transistor when voltage 
on the I/O pin is greater than a sum of a threshold voltage 
of the second PMOS transistor and the voltage supply of the 
IC device if the enable signal is asserted. 

8. The clamp circuit of Claim 1, wherein the level 
shifter circuit turns on the first PMOS transistor when the 
enable signal is asserted and turns off the first PMOS 
transistor when the enable signal is de-asserted. 

9. The clamp circuit of Claim 1, wherein the means for 
controlling comprises: 

a PMOS transistor connected between the I/O pin and an 
intermediate node and having a gate coupled to a voltage 
supply of the IC device; and 

a voltage level shifter circuit having a power terminal 
connected to the intermediate node, an output terminal 
coupled to the gate of the single transistor, and an input 
terminal to receive the enable signal. 

10. The clamp circuit of Claim 9, further comprising: 
a resistor connected between the gate of the single 

transistor and ground potential. 
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11. The clamp circuit of Claim 9, wherein the level 
shifter circuit turns on the single transistor when voltage 
on the I/O pin is greater than a s\m of a threshold voltage 
of the PMOS transistor and the voltage supply of the IC 
device if the enable signal is asserted . 

12. The clamp circuit of Claim 11, wherein the level 
shifter circuit maintains the single transistor in a non- 
conductive state if the enable signal is de-asserted. 

13. A selectively enabled clamp circuit for limiting 
voltage overshoot on an input /output (I/O) pin of an 
associated integrated circuit (IC) device, comprising: 

a discharge circuit connected between the I/O pin and 
ground potential; 

a voltage detection circuit coupled to the I/O pin, the 
voltage detection circuit having an output terminal coupled 
to the discharge circuit and having an input terminal; and 

a voltage level shifter circuit having a power terminal 
connected to the I/O pin, an output terminal coupled to the 
input terminal of the voltage detection circuit, and an input 
terminal to receive an enable signal. 

14. The claim circuit of Claim 13, wherein the 
discharge circuit comprises a single NMOS transistor 
connected between the I/O pin and ground potential and having 
a gate; and 

wherein the output terminal of the voltage detection 
circuit is coupled to the gate of the single transistor. 

15. The clamp circuit of Claim 14, wherein the voltage 
detection circuit comprises: 

first and second PMOS transistors connected. in series 
between the I/O pin and the output terminal of the voltage 
detection circuit, the first PMOS transistor having a gate 
coupled to the output terminal of the level shifter circuit, 
and the second PMOS transistor having a gate coupled to a 
voltage supply of the IC device; and 
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a resistor connected between the output terminal of the 
voltage detection circuit and ground potential. 

16. The clamp circuit of Claim 15, wherein the voltage 
level shifter circuit turns on the NMOS transistor when 
voltage on the I/O pin is greater than a sum of a threshold 
voltage of the second PMOS transistor and the voltage supply 
of the IC device if the enable signal is asserted. 

17. The clamp circuit of Claim 15, wherein the voltage 
level shifter circuit maintains the NMOS transistor in a non- 
conductive state when the enable signal is de-asserted. 

18. The clamp circuit of Claim 15, wherein the level 
shifter circuit turns on the first PMOS transistor when the 
enable signal is asserted and turns off the first PMOS 
transistor when the enable signal is de-asserted. 

19. A selectively enabled clamp circuit for limiting 
voltage overshoot on an input /output (I/O) pin of an 
associated integrated circuit (IC) device, comprising: 

a discharge circuit connected between the I/O pin and 
ground potential; 

a PMOS transistor connected between the I/O pin and an 
intermediate node and having a gate coupled to a voltage 
supply of the IC device; and 

a voltage level shifter circuit having a power terminal 
connected to the intermediate node, an output terminal 
coupled to the discharge circuit, and an input terminal to 
receive an enable signal. 

20. The claim circuit of Claim 19, wherein the 
discharge circuit comprises a single NMOS transistor 
connected between the I/O pin and ground potential and having 
a gate; and 

wherein the output terminal of the voltage level 
shifter circuit is coupled to the gate of the single 
transistor . 



17 



X-1530 US 



PATENT 



21. The clamp circuit of Claim 20, further comprising: 
a resistor connected between the gate of the NMOS 

transistor and ground potential. 

22. The clamp circuit of Claim 20, wherein the level 
shifter circuit turns on the NMOS transistor when voltage on 
the I/O pin is greater than a sum of a threshold voltage of 
the PMOS transistor and the voltage supply of the IC device 
if the enable signal is asserted. 

23. The clamp circuit of Claim 20, wherein the level 
shifter circuit maintains the NMOS transistor in a non- 
conductive state if the enable signal is de-asserted. 

24. A method for selectively enabling a clamp circuit 
to selectively discharge an input/output (I/O) pin of an 
associated integrated circuit (IC) device, comprising: 

providing one discharge transistor between the I/O pin 
and ground potential; 

providing a select circuit connected to the I/O pin and 
having an input to receive an enable signal and having an 
output coupled to a gate of the one discharge transistor; 

and 

turning on the one discharge transistor if the enable 
signal is asserted and voltage on the I/O pin is greater than 
a predetermined level . 

25. The method of Claim 24, further comprising: 
maintaining the one discharge transistor in a non- 
conductive state if the enable signal is not asserted. 

26. The method of Claim 24, further comprising: 
determining whether the IC device operates in a 

specified system; and 

selectively asserting the enable signal in response to 
the determining. 
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27. The method of Claim 26, wherein the selectively 
asserting comprises : 

asserting the enable signal if the IC device operates 
in a first system that requires the I/O pin to be clamped 
during voltage overshoot conditions; and 

de-asserting the enable signal if the IC device 
operates in a second system that requires the I/O pin to be 
tri-stated. 

28. The method of Claim 21, wherein the first system 
comprises a Peripheral Component Interface system. 
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